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PROBLEM TO BE SOLVED: To provide an electrode 
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SOLUTION: This electrode structural body is composed of a 



W2 «P*Ufcf*i 



collector 100 and a negative electrode material layer 101 for 
a lithium secondary battery containing particles 103 
containing, as a main constituent, an amorphous alloy having 
a nonstoichiometric ratio composition expressed by a 
formula Sn.A.X. In the formula, A represents at least one 
kind of transition metal, and X represents at least one kind 
selected from a group comprising O. F, N, Mg, Ba, Sr, Ca, La, 
Ce. Si, Ge, C. P, B. Bi, Sb, Al, In, S, Se. Te and Zn. However, 
X may not be contained. In the number of atoms of the 
respective atoms in the formula, a relationship of Sn/ 
(Sn+A+X)=20-80 atom.% should be satisfied. 
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ftMSn • A • X^^^ipSii-tLfcfei^ 1 0 3<&^# 

<t=b-a*5^L, X«, O. F. N. Mg. Ba. S 

r, Ca, La. Ce, Si, Ge. C, P. B. B 
i. Sb, Al, In. S. Se. T e RJ/Z n ^''^.fiK 

«. ■&W$nTt»fj:<TfcJ;ti. Sit. ±ffi^«&Il^ 
OH^^I'iJO^T. Sn/ (Sn+A + X) =20~8 
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[gf*js 1 ] mtmmmitm.0!i(D$^^ms n • a • x 

— igi&^L, Xtt, O, F, N, Mg, Ba. Sr, C 

a. La, Ce, Si, Ge, C, P, B, Bi, S 

b. Al, In, S, Se, T eRUZ nA^>bg^^mif)^ 

tCi5l,iT. S n/ (S n+A + X) =2 0~8 01S^% iO 

<Dm%^n-^. ) 

[W*JS2] «fli3#aM^^tt. CuKaSlOXi^lHl 
^20 = 25° -50° CDteHfC^tl-5fcf-i7«ii£«i|S 

/O^o. 2° e^±T'^^w*Jiifs«©ms*^. 

»f2 0 = 25'' - 50° <DmS\iZmtl^\d—i7<D^m<^ 
tJ^O. 5° £A±T$>-l.»*)IlfB«(D«ffi+^. 

Sf2 0 = 25° - 50° OteffllC31tl.5t!-i7<D#fil'li 
7&«1. 0° e;l±Tfe^lil*J«ll3«<Dmffi*r. 20 

[«*^5] tSfB^^K-^^H, CuK aU(DXn\s\ 
tfr2 6 = 4 0° -5 0° ©ISHtrJltl^) lf-i7CD¥{gi|ii 

mmme] S(rlB#^ftH-&^«. CuKai^©XiK|EI 
^2 5 = 4 0° -5 0° CD®HlClgn^t!-i7<^ij£fl[i|i 
Titi. 0° «±T-*^.W*JSl|B«©«ffi*t. 

tin**?] mvi't^^'i'<Dxmwi9r^mt)^'=>mw^ 

ti^lSS^ro:>c^$75i5 0 0A1JATT*^)IS*«1IB« 

[«^:^8] HtrlB^^te^-©X^|HlST^i-«f*^^th»$ 50 
tl«.iSa^'0:*c#$*t2 0 0 AetT-e*2)«*«5ffiiK 

ns^a^(D:A:^$dn o o Ae^TTSsit^jiefB* 
mT^mioi mmm^(Dw-mm'i^m^o. 5-20 

w inT«)-g)lt*3ll fB«©«S*J. 

1 1 ] illBfe^ * WWIB^^(D#W»7>t 3 0 

[»*^ 1 3 ] mmmmm(D^mm7!)^ i - 1 o ma% 
xsb^m^mi 2iB«e(D«^^. 
[it*«i4] HtifBS^(D^*s*«8 0-1 0 oag 
1 iB«©ms«« 

[S*)S15] miBS^^STcSfStt. Cr. Mn. F 

e. Co, Ni, Cu, Mo, Tc, Ru, Rh. P 

d, Ag. I r, Pt. Au, Ti, V, Y, Sc, Z 

r, Nb. Hf, Ta, W*^ e,SS?$tl^tt*3l 1 IB^ 
<Dmm^. 50 



^7C^O-&W«*^'0. 0 5l[»%eA±5S»%e;TTfe 

*7C*<0^*«75^0. l«Set±3«»%iJtTT-*«)« 
1 IB«(Dm®**. 

[if*^19] ^^IC. MiB^^fii^^4'tr-^WT^7 
«y*7C^O^*«7>^3ai;%£J!.T-e&^tt^« 1 IB«(73 

Cii*« 2 0 ] mmm^'p\z-^m^^mm<D'^mmi!fi 

0. 0 5-5a»%-Cfe^il*311|B«cDm®«„ 
CW*^2 U S(IIBe^4't;^*-r-5 7-y*]^^»^ 
5««%e(TT**iil*« 1 E«©«S**, 

[W*«2 3] BntB-&^«. Pb, Bi, Al, G 
a. In, Tl, Zn, Be, Mg, CaRCJ^Sr*^?. 

fi)c-5i/ji/-:/i . f^±m^m7cm-A^^fSL^if)i'--^2. 
1 iB«oms«. 

[»*3S2 4] gf[|B-&^«, Pb, Bi, Al, G 
a. In, Tl, Zn, Be, Mg, CaJiO^Sr*^^) 

^%{f)i^--:fi, ^&±!S^«7c^*^ e. figs e^;!'- 7^2, 
atyJic^rj'D'r F7c^*^e.fi£-£>:i7';p-:/3*^efi)c'S)3^'' 
;p-ycD'fA^^,sj?$ns-7c5^$^wrsii*JS2 3 

IB«<D«ffi*i. 
[W*JS2 5] t(rSa^^«, Pb. Bi, Al, G 

a. In, Tl, Zn, Be, Mg, CaR.?/Srd>e. 

jS.i>^Jl--fl, ^±s^M5c;**^e^^yji'-y2, 

MLI^lC^rJ'n'f F7C^*^^>fi£-5^''Jl'-y3A^€>fiK-&3i7' 

m^^m 2 3 tBKwms*^. 

[ii*Ji2 6} m5%^\t. Pb, Bi, Al, G 
a. In, Tl, Zn, Be, Mg. CaRO^SrTi^e) 
fi!c*i/;p-:7^i*^e.3l*?$nfc-7t:«i:. *±5i^S7n 
**^efi£«,i/;|.-y2d^'B.MS?$nfc-7t;3^t, i'pfS. 

< ifc#*LTt^^if*Jl2 3fB«c7)«S*Jo 
CW«:^2 7] MIB-&^«, Pb. Bi. Al. G 

a. In, Tl, Zn. Be, Mg, CaStXSrA^e 

< tfc^WLTViSiS*]S2 3iE«©mai«. 
fc-&WLTt»-5gS^3H2 3IE«®mffi«. 
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3 

[W*JS2 9] Pb, Bi, Al, G 

a. In, Tl. Zn, Be, Mg, CaRl^XSr^e 

[»*^ 3 0 ] WfB#±^#)B7t3^«. La. C e , 
Pr, Nd, Sm, Eu, Gd. Tb, Dy, Ho, E 
r, Tm. Yb, L u*^e.S*;^?nsWf*« 2 3 |B^© 

[»^^3 1] m%^:^^U^ \^7tmt. B, C, S 
i, P, Ge, As, Se, Sb, T elfi^WR-^n^ 
H 2 3 lE^^mSI^. 

[W3j<^3 2] HtIfB-&^«> Si, Ge, Al, Z 
n, Ca, L a&J/Mg*^e.fi£-5i^;U-7'*^e.jl*^$tl 
•5— TCSHi:. Co, Ni, Fe. C rmS-C\ii)^^^i, 

[tt:K^3 3] Si, Ge, Al, Z 

n, Ca, L aS:Z/MgAi^f£.5y;i'-:7'*^e)3M*?^tl 
^—ytmt. Co, Ni, Fe,.C rS.t/Cu*^efiK-& 
i^Jlz-T^Jioe-igS^^tl-S-TciR-i:. C, BSC/P*^?)^ 

* y*> ^ s*; $ -tc?!? l t -s w*^ 
D >ei± 2 0 5 i7 D >&,TX'&^m^m i iBiScDmn 

o >EA± 1 0 5 i7 D >£AT-r$.-5i»*JS 1 fB«wmS 

[i»*3S 3 6 ] m^'B^n^<oit^m»\t i m V g 

[tmm37] Hfll5^^*i^^cr)Jt«®a«5mVg 
[^*^3 8] «liH^^*«. L i7c3!l*21S^%Ut± 

3 0 )[M?%«T#wr 1 Mimomm^i, 
-mm^A±.(r>7tm^ i %«±3 o %ii(.T^*LTi.iStt 

[W*]S4 2] WIBmffi«ji#:^CC»*JIB^^^Wa75i 
2 5£S9gl^±T&%3»^^4 OiB||(/3mS«liSf(^. 
[»#«4 3] iIIBm?*®«}|B^^<D^*«;4<3 0 

a«;%UA±T-fe^W*3M4 OtB^cDmSWiif^o 
[|fl««4 4l mSBaafiliSft:;)^ WiB«@«<h«g« 



(3) 4I^^0 0 0 - 3 1 1 6 8 1 

i»*^4 0IBttw«S1«i6{4^o 

[W*W4 7) «IIB»*:S4 0 7iS4 ecDti-rn^nc 

Tttfi£$nTt.^sW*«4 8fB«®-:;^tt?ik. 
20 fbti*^tr**^BfT*5W*«4 9lB«o-:;^^:mffi. 

[if 5 1] u g^-j? A -:;^:s?&ffl (Dmrnm^twoim: 

*ffiIB«aft±(CiB-r^X^^«t-^i»*JH5 IfCfBSg 
TiS 3 9 CD li-rn*^ (C !B«CDmS** ^*««^± tcBH b 

tttB««i^±(cE-r^ia*w-r?.tt*JS5 5 (cib«o 
«m{*± icE-r s IS **-r s 5 5 iB«<D - 

50 
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[0 0 0 1] 

-5. 
CO 0 0 2] 

^iSbTi-i^)*?. mmizjiDcoiiiT.'&^mi.zmmr 

oT*Tt.i*, Lfc*<oT. iKti^nmm0%mm\z 

mti'S:-^mm\zmm.\^rz-'Ammzm^x. z.ti'^m. 
ttmmm^^^^^m^vzmm VTM.^^w-mit-r^. ^^t) 

[0 0 0 3] Sfc, COx. NOx< ^itTHmtJ.E^'atS 

xn.mmz-d^i)^i:>^!^m^mmLtj.\,^t<.^owmt=s:m 

[0 0 0 5] b*^L, ^CD "iJ5^'^A'f5r>€ft" T 

#<7) u ^''j? A-^*:«?i&^3lzc»-r^iS5x;^.j^:^^-^S(D- 
^)=f-^K<^m^'ryY'7-{v mm mzi^^x.. 

[0 0 0 6] -:36r, ^)liU5"OA^ftffitrffli,i*il5^g 



(4) 4^^P0 0 0 - 3 1 1 6 8 1 

6 

T^Ste 0«l 0 ii U t J: ^ T U 5^ A ^ Jld^T^ > 

[0 0 0 7] ±SE<D'J5^c>A(Dx> H^'f hTiifiS; 

[0 0 0 8] ±ai©^MU^'^7A^®^ffli>fc-i);mffi 

;|/ 5 - -^7 A fj: -5 'J ^-^7 

mi%6^\zmzst£\,^z.ii. ^su^'i7A$rft®(cffltifc 
/jifoasji^e), fi:i^mti.^mit\z\tm-:>xi^^t£ir^ 

50 [0 0 0 9] ::(Dflfi,.5£««#lcg^':7At^^S:J^fi£1- 

t;, cne.^^ili:'J^'^A(D^^S:ft®(cffll.ifc-JJ:i| 
ffid^ #M¥8-6 4 2 3 9#4iffi. I^M^PS-e 2 4 
6 4 ^i^a. !t*M¥ 2 - 1 2 7 6 8 ^'^m.. ^MHS 6 2 
- 1 1 3 3 6 6 #BSBS 6 2 - 1 5 7 6 1 ^ii 

#HBH 62-93866 ^iiffi, 4#l|Ba 5 4-78 
4 3 4#^ffitCM^$nTti^). 

^0 [0 0 10] b*^L. c:tie.^M^^fci3«o-^^mfl6 
('J5"C?AS:fSifeSltbfcr:;^cm«&) ©ftffitbTfflVi 

«®ffl*i/h$<. ■)zMm.x(r)^WLm.ifim'm.xtb^. 

[0 0 11] M(C. ±IE^^«*4^fta<i:bTfflW»Ac- 

mmh-^'S.vix^m.it^x^, ^lt, jiE;ai^i*-ri7>iu 
50 &eiOiI-r<tj»t»{t;**fiiir), n.m<r>^y\f.--^y7.ifi 
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[0012] 8TH INTERNATIONA 

L MEETING ON LITHIUM BATT 

ER I ESWEXTENED ABSTRACTS W 
ED-2 (P69~72) l3*5t,iT. 0 . 0 7 mm 

m^^it^^Lii-V. n¥-*)--< X<Dmi>^^^ (2 0 0~4 0 

onm) ^^jgfig-r-sdii&^T^. m^mom^^mK 

[0 0 1 3] ±|3:S:fi)5-e«, O. 2 5mAXcm2(Dm 

fSt^g-e, 1. 7Li/Sn (XXlHTSfcOl. 7 
(HCOL i t-&^{t;-r^) ST^mU. 0. 9VvsLi 

1. omm0mt»<ommw±izmm\z7.x-^^i:mm-^ 

■ti-T#e.nfc!fei^-9-'f X (lail) *i2000~4000 
nmCOmMlC*f LT. 2 0 0 ~4 0 0 nmCDXXS?-(7) 
mS7!>i^4fg, S no.9iAgo.09-&^«S*^'*D9fS. S 
no.72S bo.28'&^«ffi***5l l»#**<|6]±f 

[0 0 14] b*^L. ±ie3S:ffl{«. timizij^oA^m 

^ft@tt. ago. 0 7mmcD»^(7)^a#:±(rlt«$ 

^-^ST-tJ-'f X (feg) 2000-4000 nmT* 
Sg^^iJ^fife^f n^*^«?lfei: LTO#^;^^« b < i£T LT 

[0015] WmW- 5-190171 5 
- 4 7 3 8 1 -^iiffi, #MBg 63-114057 

f^mme 3-1326 4^iiffiTt±. ^mo^OA 
-ii^^mm Lrzmm\zi5\,^x. RU<^mw- 5-2345 

8 5 m^mxit 'J ASBIC U A t ^MFbI^^!^ 
[0016] #MBg 6 3- 1 3 2 6 7 ^iiffiT'«. ^tt 

i^t'^mm.it^mz^^itLfzv^'yi.^^iAmizm 

[0 0 17] 0 - 2 2 3 2 2 1 ^li^T' 

ti. A 1 . G e . P b , Si, S n . Z n ©7C3^©jg;^ 



(5) 49^P0 0 0-3 1 1 6 8 1 

8 

x'&'i c )vi^mzmtirz-Am.mm^^^nT\,^^tii. 

[0 0 18] CC0j;'5ir, u?':7A-^m 
[0 0 19] 

u^)=}-':^i^^-ty(Dm.7tKi^-^mmvtz-:kmmz^m 
it:** Ji#t-r ^ c: t * e W i: T . 

[0 0 2 0] 

^0 ^{bl^S^itrnj^OlNSKS n • A 

• X^^^^fS.^izLfzm.l-^'^^t^Z.t^i^WLiir 

t>— tt^^L. X«. O. F. N, Mg, Ba. Sr, 
Ca, La. Ce. Si, Ge, C. P, B, Bi. S 
b, Al, In, S, Se. T e Rt/Z n '=,fiS;2.l¥*^ 

ibm\tntz'>ts.<iit>-m^7h-t. tztzL. x\t. -^w 

(C^S^iT. Sn/ (Sn+A + X) =20~80|jS^% 

30 [0 0 2 1] ±iBia«© mit^mmitm^o^^i 
\i. -mu±<r)^m7c^t)mmtj.&WLitxm^Lx\^^tj. 

^)sr«ifb^'ii<t«. ffi]4-r^fo«Tfe^. ^omi^miz 

«, IElc^»it!ic^Tii«^RK{b^#i (^aiJM/JlS^ 

40 ^. 

[0 0 2 2] *:^B^(D«@«jg*«, HfrieU^^r^A-i): 

[0 0 2 3] *fg0^©-:;*:«ffi«, ttfe«ffi«itft;roA 
^ lES i *^ <b «lfig ^ nfc e: i: «• It® i: T t) T 
[0 0 2 4] ^^^mo^mmmxkwnmj&ysmiti, u^-^ 
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[0 0 2 5] :^^m<DzL:knm(Dmm:^mt. ^m. m 

[0 0 2 6] UT. :^mM^M:i^mzmm'r^o 
mt^mmttm^<D$mms n • a • x-^^^^^ 

[0 0 2 7] ^^^MS n • A • X'&^tr^V^T. Ati, 

m^^mo:>{};>U< Lh—m^^V. Xiit. o, F, N, 
Mg, Ba, Sr, Ca. La, Ce, Si, Ge, 
C, P, B. Bi, Sb, Al, In, S, Se, Te 

l^T, '&^4^0:^7t;^ (XXi^^^AJg^chXI^^O^ 
(SnH-A + X) =2 0-8 O0^%(^P^^1#'::?<?D;O^ 

[0 0 2 8] mmmW-^^lt. CuKa^(7)X^lHlSf 
2^ = 25" --50° (Dm.WI>zmn^\::^—^(0^^m^'^^ 
0. 2^ »^L<f^O. 5* &.±. ^^tCjffSb 

<fil. 0"* Je^±Tfe§::i:7!)^a^Ll^o 

[0 0 2 9] Sfc. BtJt5#aS'&^t^. CuKa^c^X 
^[§1^2^=4 0° -5 0° <Dl^mi>zmtl^\d-^(D^^ 

mmib^o, 5" eji±. »sL<«i. 0"* &.±x$>^z: 

[0 0 3 0] tfllB^^*i^(DX^lEl^^3^W;6^'^tf-ff$tl 
'5$ga^O:^#^7&^*5 0 0 Ae^T, #f*L<ti2 0 0A 
EAT. $€>JrJ?Sb<«l 0 0 AJEATT*^c:^:O^M^ 
bO^o Mia^K^O^i^ie^gTji^-O. 5-2 0AimT^^ 
Z,t^m^l^<. 0. 5- 1 0 MmTfe-SCl^rJ&^cfcOiif 

[0 0 3 1] flafBiKL^4>OtljfE^^<O^WS7&^3 OSS 

f)ix^^o m$^mmmo:>^'nmt^i-i omm%x$>^ 

[0 0 3 2] S<1^^4'COMHe«l[^<D^WS;&^8 0-1 0 

[0 0 3 3] mtim^^m7tm\t. Cr, Mn, Fe. 
Co, Ni, Cu. Mo, Tc, Ru, Rh, Pd, A 

g, I r, Pt. Au, Ti, V, Y, Sc, Zr, N 
b, Hf, Ta, Wt)^ibm^^n^Ctf)m^\^^'^o 

[0 0 3 4] H&f2'&^fe^(c^i, ^pmTtmtvxwtmTi 
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[0 0 3 5] $e>j3. mt^'^^^SL^^\z^m-r^yym 
7im<D^mm^^5mm%&.-r. »$b<ti3S»%i^T 

cO-&*S:dto. 0 5-5ag%T&^Cl<i:*^SfS Li^^p 

[0 0 3 6] mt^^^\t. ^m^^^i^rc^^x&^z. 

Mta^^«, Pb, Bi, Al, Ga, 
In, Tl, Zn, Be, Mg, C a R^S r 7!?^ 

ht^Z.ti)^X^^o 

[0 0 3 7] tMfB;<5'n-r KTt^ti. B, C, Si., 
P, Ge, As, Se, S b, T ei)^c^m^^n^'h(D 

[0 0 3 8] mm^±m^m7tm\t. La, Ce, P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, L u^^^mifi^n^^(Dtm^iy^\ 

[0 0 3 9] fifffS'&^tdt, Pb, Bi, Al, Ga, I 
n, Tl, Zn, Be, Mg, C aRZSS r ^^'bf^^if 

ju--:/!. ^±m^m7tm^^^f&^^^ji^'-zf2. mmz 

30 [0 0 4 0] BuK^^ti, Pb, Bi, Al, Ga, I 
n, Tl, Zn, Be, Mg, C aRZSS r f)^(bf$.^^ 

js.^^ji-^2'^^^miR^n^-7cmt. ^{i^uKtt^ 

^ W L T 1/ i -5 1> «i: -r -5 C i: T # o 
[0 0 4 1] ffirlB'&^^l. Pb, Bi, Al, Ga, I 

n, Tl, Zn, Be, Mg, C aRlfS t fj^ibfS.^ ^'^ 

fSi^^j\^-':^3f)^(=,mn^ri^-7tmt. ^o^u<t^ 
"^rnhx^^^^hcD^-r^^ta^x^^o 

40 [0 0 4 2] ME^^ti, y^^u^ Y^^m^^^J^^^Jl 

-'f3f}^(bm^^n^--7tmt. ^±m^m7tmf)^^i& 
^^)U-zr2f)^ibmjR^ti^-7tmt. ^{>u<th^ 
mLx^'^^h(Dt'r^^iif)^x^^o 

[0 0 4 3] mrlB'&^tl, Pb, Bi, Al, Ga, I 
n, Tl, Zn, Be, Mg, C aRL/^S r ^fife>2> 

#±s^JB7c^d^efiK'2>^?';U"y2, mzf\z 
^^□-r H7t;5fe7&^e>^s^;u-:/3*>e>fiK^3 ^jiz-T' 

-t^Ctti^X^^o 
50 [0 0 4 4] B^ffi^^t^, Pb, Bi. Al. Ga, I 
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n, Tl, Zn, Be, Mg, C aRZfS r A^^b^^if 

[0 0 4 5] WbH^^«- Si, Ge, Al, Zn. C 
mil. Co. Ni, Fe. Cr-Bt.UCni)^ib^i,if)l- 

[0 0 4 6] Wia^^tt. Si, Ge, Al, Zn, C 

^t. Co, Ni, Fe, Cr'SiXSCui)-^<b^^if)V- 
■fffiibmiSi^n^-ybmi. C, BRtJCPd^ep)c-5^r;i' 

[0 0 4 7] mIIB^^fii[^<D¥J^feS« 0 . 5 = i7 D > 
W± 2 0 = i7 D >UAT. » * b < « 1 5 D >£^± 1 0 

®«ttlmVg«±. L<«5mVg£il±t?*S 

yts*^e.®*?$n-5-a««±(D?t** i %k±3 o % 

6tT-&W b T t» -5 O f S 31 1 *iT # 2> . 

[0 0 4 8] 'Aiz. :^^B^<Dmmmmmt. mzmmi^ 
[0 0 4 9] mmmmmm^i^±\zm0!itsnxi'^^(o 
©■&WM*^3 o««%«±-c*2.<D*wsbti. 

®«/l«f!ll2iaTWiK««iJ t bT*j§tt«ttt?e5»^ * 

W b T t> S /OW S b (.i, 

[0 0 5 0] *^?gco-:;*:ttflk«. ±fBcDa@« 

[0 0 5 1] WIBIEffi«. *i5tmSJ£;iCj;-5'J5"'i7A-f 

M«!p-HrJ;cTlifi£^nTV^€.(D*<ffSbt.i, sfltBIE® 
JifSbn. 

[0 0 5 2] *^Bj<^mS«ii<*ro^ii:^ffi«. 
[0 0 5 3] :7'U;^fig}^}ttCj;oT. 8«rHEmffi«*fl9fE 

mmw±\zm^r^xm^mr^<r>Am^n,K mt^m 
harass b/i^. m^-7.hf:mfimmw±\zsi-r 



(7) !^^0 0 0-3 1 1 6 8 1 
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[0 0 5 4] 'A\z, :^^mn-'^mm(Dmyty3m\t. ft 

5^ A -f > oMtcMiE: * fijffl -r * -J>:ttfi6 (D8S iS:^ S 
T^oT, flfFlBftS<>:bT±fB(Dmffi«^««ft:±tcBH 
bfc«g«ifi^*^ffll.V g«S«jg^*:<*:HniBiESt^Hfr 
IBm(SK4r^^ bT^|SliBMr-5lSS«TS C <!: 

[0 0 5 5] T'U-XfigJ^ffitC.t-^T, BfllB®ffi«?rB3fB 

10 mmw±\zmi^-t^xm^m-r^a)f)m^v^\ m%im 
w±\zmt^xm^^-r^<D^itf^L\,\ 

[0 0 5 6] 

5^ A JSR U 5^ A f > ©STcSJiS fiJffl 

Sifk^jsjtEiTU^c/Ai^^ffc-r^. mt^mmiti^^ 

0#^SRS n • A • X^^^ifiK^tbfcfii^ (^T. 

A-:^m?i^ffittT$^);ii:^mffibfe. 
[0 0 5 7] CmffiWIiift] Elltt. *%BJCDmaft^ 

sf&T"j5^>:7A<i:^^{b-rs, iNt^a^ttmo^a 
®^^fii^^*-&^r-r2.ms«*ffl(/ifcmffifliig«Ji o 2 

COgfS^^SiMlCS^f M^iaT?^^. la 1 (a) «m« 
#:lOO±fC. ±IB®'J5^':7A<i:^^ft-r^#SK^^ 

<a^^*#*-r2)«ffiM^s 1 0 i75<^ite.nfc«s«js 

#:i0 2S:^-r. Hi (b) *aS^<feS^ ?£r-&W 

-r^«ffi*>j*jfs 1 0 1 *^^tte.nfcmsmjg<* 1 0 2 
30 75^, t^^ttom^^k^SiS-TrU^-^Aii^^fk-r^l^ft: 

*a§feitiffifiK«#ft«^^iK^ 1 0 3 1 0 

4i:ie«S!ll 0 5*^e)«fi£$nTVi-5C:i:^^bTi/i 
i^. HHT-ti, 0 0<DM-®O*l'«@«^sf 

gi 0 i^i^tte-nx^iSdi. «flfe(D}^titc<fc-=.T«» 

n^l 0 OOMSfcKlt^dtdtT^l.. 

[0 0 5 8] ft@d^@m{b#MJt^TU5'':7A<h(D-&^<& 

»sg®iR^A^'>7i < , jfes^mti-r i'jKOi^ojibir.to 

iR»Cftffi7»i«^{k^Sf&T'J^':7At©^#*}g 
fiK-rsffi[«©^M*^^fi£oTl/>fc«^. *mi^cDftffiO 

iig?5«;*:#<. ^mtaao< osbicio, 
50 -rscttt-c^Jiv^ 
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[0 0 5 9] KATT'«. mmmmi^i 0 2<DV?n^m<r> 

[0 0 6 0] (1) 0 1 (a) 0 21C*5 

[0 0 6 1] (2) 01 (b) (D®e«iS<* 1 0 2 tc::fe 

«tts!j*tio4. ^*^ji 0 5 L, m^^mmi^ 

[0 0 6 2] C*mft: 100] fkmw 1 0 0 

(ciiffi«3ft{* 1 0 0 t:-:kmm<D^m\zmmt^^'^. 
mmw- 1 0 0 ^mi$.-r^^mii Lra. «me^s*^iS5 

ieB±T?i}#^ $n-r, jp^!<-*5i o o Mingst)L-<«^ 
[0 0 6 3] iwmm^M'i mmunm\t. 

[0 0 6 4] mIIB1t^{t$nfcS«, 



(8) II^FO 0 0- 3 1 1 6 8 1 
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[0 0 6 5] *^B^tci5tt^^Mt;^«^Jt3afieoD^^i: 
<mtj.^^^^m'A^m^^(D\t^m,mit%^itLx'^ib 

Pem^^I-htiS/i^feOT'S)^. 0iJxtS. Sn-Co^ 
S n t C o <DM^lt*«fBi*;^ifiS:JtT«$n 

^. Sn2Co3. SnCo, S n 2C o OTfflfiK*^*^Jgra1 

[0 0 6 6] $mm.'t^n^<nmm\t. mmthx. 2 

aMU^±©7cm. iif*b<«3aM£A±07c*, 

7C*i01^^^te)t*^*<Jl 0%R±S/i^7t;*^SS?-r 
^Od^SSLti. 0ijK.«XX*©ll^*S© 1 . HS«± 
20 (Dm=f-^^<r>7tnt\.X\t.Ce, Sr. B a, C a. P 
b, Bi. I. ats.Etim\i^n, 0. 9 ^U^TOH^^ii 
gcOTC^ci: LTtiR u, Ge, Zn, Cu, Ni, C 
o, Fe, Mn, Cr. V. S, P. Si, Be, B, 

^(Dmmm.m^m^-r^^imti^'bm.xi^x'h^^K 

[0 0 6 7] #S«^^«t?CD^M;5S<!:bT«. 

<bb^^(c^SH<b*<lEii-r^*fefc^tf en^.. 
fb fc J; c> Tit «®« ^ iiS * ^ C t ^ -5 o 
[0 0 6 8] ±E|»W=tS (5JU) tLTtt, t»ftfiE:»3(D 

[0 0 6 9] ±|E«t«Wt»l^Jl^©«!lS3?H^t LT 

«i X. ?) fc * ic 7 □ - * «a 3si^ ic^ira-r s d t T 

1 0S»%JeAT*W$U<, l««%IJ4±5««%t;T 
SO [0 0 7 0] ±efilttWU>^}l^^@OR*6a|T3&2>, 
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7!rs-)\^(D±t^ (its) ti^ca. Jli^o*. 

^asKkfCiK^snc^^^jSS* e.ns. 

[0 0 7 1] #SKffi^*-r^^^^^^Oi^i^<tLT 
«. h5bB#^KS n • A • X-&^CDfi£^J-T$>-i)S n> A 
OM^^^S. X(DO. F, N, Mg, Ba, Sr, C 

a. La, Ce, Si, Ge, C, P, B, Bi, S 

b, Al, In, S, Se, T eRZfZ nO^^tl^encD 

[0 0 7 2] mmmt\^x\t, ^^^m4^m^v<- 
M^^m4tLxmmm\imm^^'p*m%^m-sjm 

X$>^A^. *i§ttW«i§^>?«*4d^J:0»SLt^. 

[0 0 7 3] ±mmm^mmm^'F«m<DmtLx 

<bX^U'>^^«^7}?UV-, 4 7-y^kxg^l^>-6 7>;/ 

{t;7'atf^>*S^ji?u-7-, 4 :7•y•^kx5^^>-n- 
7;^;tP7J^^;^t*-J^x-T•;^*fi^7i^lJ y'— ^3 7 50 
•y u >7}? u V-fi t' © 7 1^-^*51? U V- . 

5pijX5=-U>^5l^'J7'Dbru>^i<i:<05l?'J*l^7-i' >, 
x5=^U>--/Dh;u>->'x>3'-zi^UT-. >'"jn> 
mis. #U:»<bf^;i/, ^tz\t^^')}^-)\^:/9-y-JUi)i 

[0 0 7 4] mz, *%HJ<D$f*H.^i^«»JO*^t4i^ 

;U-t;UD-X. b Ha:*^->x^;U-fe;i'D — X. tKn^ 40 

t°;Upc?-;i/-tr;un— X, ->Ty x^ju-trjun— 
X. x5=-;P- 1 HD^i^x5';Hr;UP— X, 
5^=^^xh7>. ^;W7>, 5i?'Jit;i/n->>. jRU;*-:*^!^ 

[0 0 7 5] ±fHiK5tfiiJ<omffi«*fB*iiJ«>S»J^tt. 

^^B#ic±o#<<7)f§!^Ma^ffi}fr^./t86(c, 1-2 

0S«%©3eB<i:f •SC^tSWSK. 2~10Mfi% 



[0 0 7 6] mmmmitbx\t, r-t^uyzfyyi; 

»*L<««S*^*^f«(7)0~3 0aa%<D|6HT-iH 

«. y\^-i/^, y^y/->hVi, mm^^ x/t 
±ifxmmm7&i^<D-( >tr-y>xsr<£^-r-5 :^ t^^x- 

[0 0 7 7] Cfifl^KSrojiiE^ft] *^9J(D#^S-& 

mi^±\zi^m\^tzii^nm mm^mm) (ommit^ m 

■t^(DX, »*L<«2. 0~3. Sg/cm^Ote 
H. «tOJf*L<tt2. 3~3. 0 g/cm^f^tgHT? 

[0 0 7 8] [#^a«#R] «»<b#;K^ST'J5^C7Ai: 
5^ 'i? A t ^ ^ { b IC ^ /j: a « ifi O ^ { b ^ # t3 fj: t i 

<Dnm\zmf^^ftm^\tit^mx<DM.m(Dmmm-im<om 

[0 0 7 9] #aK-&^S^*^*#SKtB^-^tf*^fcb< 
[0 0 8 0] C uKa^ilt.fcSX«lE]#f^i-*TfCJ:l.lHl 

e n-» ^ n.5 . * ^ e i'nfc'tt^fc o rzj^.\zm 

as T ©;>c # ^ jfi © ^ffigiT O ^ t, 1 *t 

[0 0 8 1] S^^»I5lST^>«ffCj;oTf#ens«^iSlHl 

AD— >"^i:^{kUTt»<. 'f^y^.—x 
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[0 0 8 2] ^eic, *M^S^«afl^D S C (d i f 
ferential scanning calori 
me t e r) 53^«fT«, #SSffl^#bfc^Jllt»(7)Jnga 

(0tJ;^tfxX^^TSnti2 0 Ot::6^«5>6 0 ot:gso 

[0 0 8 3] *ffi«ffi*Wr^^^«i^tt. ^Ifc^Sli 

A\tm^^^(D^pf^< t^-m^^i^. xiit. o, F, 

N, Mg, Ba. Sr, Ca, La. Ce, Si, G 
e, C. P. B, Bi, Sb, Al, In. S. Se. 

[0 0 8 4] ^mmv^^m-r^^^^Tift. p 

b, Bi. Al, Ga. In. Tl. Zn, Be. M 

g, C aB:r/S r 7!?^6^'5^;i/-y 1 . l^±^^S7t:^ 

[0 0 8 5] ^fc, #SSffl^*-r^^^Si^^i. P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g. C aR^'S r 1 . *&±^^S7c;^ 

^ ^ ^ t> "T ^ C i: ^ -5 o 
[0 0 8 6] *fc, ^ftSffl^W^-S^^SiC^^i, P 
b. Bi. Al, Ga. In. Tl. Zn. Be.M 

g, C aSt/S r;!;^6^^^7Vl^-y 1 :^^eSS?^n^- 

[0 0 8 7] ^fz. immn^m-r^^^^^^t. p 

b. Bi, Al, Ga, In, Tl. Zn, Be, M 

tf)^X^^o 

[0 0 8 8] IfaKfflSrWr^^^fe^t^. 

f&±^^M7t:*:^^^^^^;U-y27&^e>S^^n^ 

-Tzmt. ^(i^u< th^mi^x^^^ho^t-t^ct^i 

[0 0 8 9] ^fz. #SKffi^W-r^^^S^«, P 
b. Bi. Al. Ga. In. Tl, Zn, Be. M 
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[0 0 9 0] ^tz. tmm^^^^^^^^'F^t. p 

b. Bi.Al, Ga, In, Tl, Zn, Be,M 

g. c aRzfs vf)^^^^cfJ\^-'flf)^^m1}i^nrz— 
(D^-r^zit^^x^^o 

[0 0 9 1] ^fz. *ftSffl**-r^^^3&^«. s 

i, Ge, Al, Zn, Ca. L aRZfUB^^^fSi^^ 

10 )\^-'ff)^^mifi^n^—7Lmt. co, ni, re, c 

m-r^^^^^tshcDh'T^z.tti^x^^o 
[0 0 9 2] ^fz. ^mm^^^-r^^^n^^t. s 

i, Ge, Al, Zn. Ca, L a Rt/M g ^ 

)u-:/^^i^mn^n^—7tmt. co, ni, pe. c 
[0 0 9 3] iM^(D^'iX(D^u^^m^2mm&.±i^ 

*<7)M^it-rXtil 0%tA±Sfj:^0;OW*L<. 12 

<Dmu^37im&s^^i^m-r^z.t:x/^y^>^mm^^ 
m^mt^^ Ki^^mzuK). i^^witt^^ ^ jcsb fee z. 

[0 0 9 4] mt?.m%^W»^m7tm\t. Cr. Mn. F 
e. Co. Ni, Cu, Mo. Tc, Ru, Rh, P 

d. Ag, I r, Pt, Au, Ti. V, Y, Sc. Z 
30 r.Nb, Hf, Ta, V^f)^^miR^n^7tmx$>^ZL 

[0 0 9 5] m^f^±m^m7tm\t. La, Ce, P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb. L ui!)^ibmjR^n^7tmx$>^Z,h^^ 

[0 0 9 6] m^y^^U^ HTC^ti, B, C. Si, 
P, Ge, As, Se. Sb. T e eil^^n-STE:* 
X$>^Z,t^m^L\^^o 

[0 0 9 7] ifssffi**-r^^^«t^«, ii#7c«> 
40 yymytm. mm^^m^^m-r^hcot't^^it^^x 

[0 0 9 8] ctoa^w^^j:. ^mmn^^-r^-^^m^ 
iii.x\ft. A(D7tmx$>^m»^m7tm^r)mi}i\^rzc 

0, Ni. Fe. Cu, Mo, Cr, Ag, Zr, T 

1. Nb. Y, Unf)^ibmiSi'^n^. Sn-Co#^a® 

Sn-Ni#^aS^^. Sn-FelfSM^^. 
Sn-Cu#a®^^. Sn-Mo#^SS^^, Sn- 
Crimm-^^, Sn-AglfSS^^, Sn-Zrl^ 
SM^^. Sn-Ti^fSM^^. Sn-Nb#aR^ 
50 ^. Sn-Y^^SS^^. Sn-Co-N i ^^SS^ 
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^, Sn-Co-Cul^SH^^, Sn-Co-Fe# 
ffiK-^^, S n-Co-Ag^^aa^^, Sn-Co- 
Mo#S«^^, Sn-Co-Nbl^SK^^, Sn- 
Ni-Cu#fSS^^, Sn-N i -Fe#SS^^, 
Sn-Cu-Fe^^aS'&^, Sn-Co-Fe-Ni 
-Cr^aS-^^, Sn-Co-Fe-Ni-Cr~M 
nlfSH'a'^. Sn-Co-Cu-Fe-Ni-Cr^^ 
aS-^^, Sn-Co-Cu-Fe-Ni-Cr -Mn 
^aS-^^, Sn-Z r-Fe-N i -C r^SK^ 
^, S n- Z r -C u -F e -N i -C r -Mn#a» 
Sn-Mo-Fe-N i -Cr*aK^#, Sn 
-Mo-Cu-Fe-N i -Cr-Mn#NaK^^, S 
n-T i -Fe-N i -Cr^^SK-^^, Sn-Ti- 
Cu-Fe-Ni-Cr -Mn^^SS^^^t^^J&^^^f ^ 

[0 0 9 9] ^eir, X(7)7C^J:0S*;LfcC, P, 
B, La, Ce, Mg, Ai, Zn, Bi, Si, G 

$m^mn^m-r^^mti.x\t. sn-co-c#a 

g^^, S n-N i -C#fSH^^, Sn-Fe-C#f 
aW^^, Sn-Cu-C#^aK^^. Sn-Fe-N 
i -C r -C#^Sa^^, Sn~Co-Fe-Ni-C 
r-C#^aa^^, Sn-Cu-Fe-Ni-Cr-C 
l^ftK-^^, Sn-Co-Fe-N i -Cr-Mn-C 
^aa-^^, Sn-Co-Cu-Fe-Ni-Cr-C 
Sn-Co-Cu-Fe-N i -Cr~M 
n-ClfSK^^. Sn-Co-Mglfa»^^, Sn 
-N i -Mg^faa-^^. Sn-Fe-Mg*aK^ 
^, Sn-~Cu-Mg|^aa'&^, Sn-Co-Mg- 
F e -N i -C r #aK^^, Sn-Cu-Mg-Fe 
-N i -C r^aa-^^. Sn-Mg-Fe~N i -C 
r^aM-^^, Sn-Co-S i^NaM-^^, Sn-N 
i-Si#^aa^^. S n-F e -S i #^aS^^, S 
n-Cu-S i ^aS-^^, Sn-Co-Si-Fe- 
N i -C r^^aS-^^, Sn-Cu-S i -Fe-N 1 
-Crl^aS^^, Sn-S i -Fe~N i -C r#^a 
a-^^, Sn-Co-Getmn^^. Sn-Ni-G 
e#aS^^. Sn-Fe-Ge^^aa^^, Sn-C 
u-Ge*aH^^. Sn-Co-Ge-Fe-Ni- 
Cr#Naa'&^, Sn-Cu-Ge-Fe-Ni-Cr 
#aR^^. S n-Ge-Fe -N i -C r#^aa^ 
^, Sn-Co-L a*a®^^. Sn-Ni-La* 
aSt^^. Sn-Fe-La#a»^^. Sn-Cu- 
La^^aa^^, Sn-Co-La-Fe-Ni-Cr 
*a«^^, S n-Cu-L a -F e -N i -C r#^a 
S^^. S n-L a-Fe-N i -C r#faK^^. S 
n-Co-C a^faa-^^. Sn-Ni-Ca#a«^ 
^, S n - F e -C al^aa^^, Sn-Cu-Ca# 
a»^^, Sn-Co-Ca-Fe-N i -C r^aa 
-a^. Sn-Cu-Ca-Fe-N i -C r#faa^ 



(11) iBi 0 0 0 - 3 1 1 6 8 1^ 

* 20 

^. Sn-Ca-Fe-N i -C r^^aa-^^, Sn- 

co-z n^^aa-a-^, sn-N i -zn^^aa-^^, 

Sn-F e -Z n^^aa-^^, Sn-Cu-Zn^^aa 

S n-Co-Z n-F e -N i -C r l^aa-a- 
^. Sn-Cu-Zn-Fe-N i -C r^Naa-^^, 
Sn-Z n-Fe-N i -C r^aa-a^, Sn-Co 

-AU^aa^^. Sn-N i -AU^aa^^, sn 
-Fe-A u^aa-&^, Sn-Cu-Al#aa^ 

^, Sn-Co-A 1 -Fe-N i -C r^aa-g-^, 
10 Sn-Cu-A 1 -Fe-N i -C r^^aa^^, Sn 
-A 1 - F e -N i -C r ^^aa^^, Sn-Co-P 
#aM^^, Sn-N i -P*aa^^, Sn-Fe- 

p^Naa^^, s n-cu-pi^aa^^, sn-co 

-P-F e -N i -C r^^aa-^^, Sn-Cu-P- 
Fe-N i -C r#aa^^, Sn-P-Fe-Ni- 
Cr#aa'&^, Sn-Co-B#a»^^, Sn-N 
i-Bifaa^^, Sn-Fe-B^^aa-gr^, Sn- 
Cu-B^^aa^^, Sn-Co-B-Fe-Ni-C 
T$mn^^, S n-Cu-B-Fe-N i -C r^Na 

20 a-a^, sn~B-Fe-N 1 -cri^aa^^. ?i<H 
[0 10 0] ^tc. ^'^tci^aatg^wr^^^JKt^ 

[0 10 1] mmmn^^^'t^^^U'f'^mf^'r^ 

^m-r^ S n • A • X^^gi^fC^^n-S S n (Ditm 
fi> ^S^011^^{-43ViT, Sn/ (Sn+A + X) 

= 20-80i^T%, i;0$f^L<H3 0-7 51^^ 
50 ^e>f::$f*L<H4 0-7 OJ[^^%co®HT^^^: 

\t. B^V<\tSn>A(Dl7tm>X<D7tm. JcOJf^ 
L< S n>^A(O7t:^>^XC07E:^, cOiB^lcfe^cD 

[0 10 2] #aata^w-r§^^«i[^tr^sn^, s 

^^M7C^Ac7D7E;^(?)tt;^t^. 2 omi^%^^^ 8 om^ 
%c7)^ffl:^W^ L<. 2 0J^^%7;;^'=> 7 011^%CO®H 
;0^i:Oi?*L<, $^tc2 01^T%;^>^'b 5 OJ[S^%(?DSg 

40 [0 10 3] #aaffi*w-r>5^^)e^t-$^ti^. 

KXTL^c^^Wati. 0J[l?%;6^e> 5 0J[g^%<DteH7&^* 
»*L<, 1IH^%;J»^'^>4 Oll^%<?)teffl75^<}:Oiff*L 

[0 10 4] ^Mi^^^S, $)^l/^tiv an d e r 

waa I s^mmf)^imn^ti^m^(D'^^ x^^i 0% 
stii b 1 2 %{u±s?i^7c^* 2 mm&.±mm'r^ c ^ 
x\ #faa{fc«eco^f <«t^o ^^\z. 37imsi± 

50 UO. 4^^mm^^ib\Z^$!,\Zf^ZD^'t<U^o 



34601772 ^mm"iiam 4$M2000-311681 



21 



(12) 



0 0 0-311681 



fci 



[0106] Sn, Al. Si, G erj.ii(D^m7tm<D 

iz^-ox. 'j'^'OA-Ammo^^mizm^^rcm-^, ^wl 
simzfi^, 

[0 10 7] Hdta^^*^, Li7C»^£2]©^% 

— a^e;±07t;?^S: 1 %U^± 3 0 %e4T-^W-r 30 
N. S, Se, Te7n5S*-^#-rsr:i:-e. 

/d:-5. ±tBLi, N, S. Se, T e cd^^-^cD^Sd 
-&^SIS[^Xttl)IS«tr, L 1 - A 1 ts.E<0^m^) 

[0 10 8] ^ftSffiOtfl^J&t^K/i^i:, igSKT* 

•r-5HiII2lfa»^^«. CuKa«CiXi^lHlSf2 0 = 2 
5° ~5 0° «ieHt;;Rn-5tf— i7<Dijiffl[|g>6t. 0. 2 
° ei±-e$.-2)C:i:*W* b<. 0. 5° U±T'&^Z.t 
*tJ;0»*L<. 1. 0° «±3b^)Ci:*i;$ 6l::<if*L 
^?e>»C. CuKa^©XiSlHl»T2 e=4 0° —5 0 

° <Dm.m\zmni>i^-i^(o^^miSf)^. o. 5° et±TS. 

-5Cl<kAW*b<, 1. 0" JiA±T-fe.SC<tA^J;0»* 
[0 10 9] *a»XX&^<DCuKailS^t'J:«»Xi^ SO 



22 



lHliff:a-^Ttt. |pH?T;ft2 6>=2 5° ~5 0° (Ilf-r^Ai 
m^IeUfT^ 26» = 28° - 37° ^ifrM 
2 0=4 2° -4 5° lri/j:tf-i7A^S«^?n, XX^ 

\t, xm^tfTif~i7i)m^^m^'F-^-( Xi!fi-eu\z&-:i< 

[0 110] mz. ^mxx. fcL<«xx*-'j5^':7A 

fcO«:*:4. 4O'J5^t7A]^^*li0ji*-reit*tMe. 
nrijo. mfiaa*fcD<Da^^a«. 7 9 0Ah/ 

kgT*0, ^'^^T-f hcD3 7 2 Ah/k g j;0 fc. 

2m±il^«tciiS^a{l:T-^S7!ii. z:;!>:^ffi(cL.fc« 
[0 111] c#as^^ife^^<75«igD waiL/i.fc5fc 

i**<i:bTcD#ftM^^i|a^cOipl^iKS*, 0. 5/xm 
[0 112] {m^^<n±^-^-] #a«^^ife^CDiS^ 

mzmmm'Mmzni'Ximm^no^m i^^m 
(D^m) T-<D-&^iKL^^©x^iHi»T5J-^*^e.tf^$n^*£ 

a?^»:^:#^tt. »*b<«5 0 0A (:*->i^XhD— 
A) e^TroieHtC, J;0»*L<tt2 0 0 AtATW^H 
tc, $^>triff$L<«i 0 0 AU-lTcD^ffitcfijaT^:! 

m B# © I J ? A (7D m A 0 t C J; -3 T ^ i; -S) ^ ^ * /h ^ < ffll 

[0 113] fft, *^BJtc;tei.iT, SE^WiBft^©:*:^ 
^aitcC uK a^ffl^i;tX»lHl»fa^Wfcf-i7 

0¥tt4ii:lHl»TAA^e)5*:<OS c h e r r e r CJiC^ffll^^ 

Lc = 0. 94A/(/3cos0) (Scherrer 

L c : i^S^O;*:^^ 
A : XtSf-A05&fi 

[0 114] c#fSffffi©iij^i,o Hfiie#s«ta**r-r 
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^TT'> 6 0 ot;EA±<^Sg!T?^5[iSLTifea<k;Lfcfe 
®3!)^e.^etlSX^lil»Ttf-i7^«i&igS^l 0 0% 
(^SI c) cht-^ctx-. #a«ffi(DtiJ^i,i^«Mt 

[0 115] wiBi^asffi^^-r^^^fii^wx^iHiST 

tf-i7^S$rI a t-r-5>tl^ffiKffi(75*I^I.^« (l-I 
a / I c) X 1 0 0 %T-«.^, *^BJT'«±tB^*^e.fh 

<. 5 0 %«±fe^c:tdtJ;Ojff*L<, 7 0%EA±* 

[0116] (#^a«^^«iL^©»^Ltiit^®a) 

[0 117] mIIE#aM€r^fe^©tfc^®««. lm2 

ET (Brunauer — Emm e t t -T e 1 1 e 
r) ftTStai^n^o 

[0 118] [*SS^^fe^wg!{bai*iJ] 

^^^z. 4^&m'^^u^(ommmizmtm±mi:mia-r^ 

[0 119] ±my yim^m=^mis.-t^:^mtLx 

'E-'yAtjiiiiDy ymt't¥si'^^-t^mmizmmmm 

[0 12 0] m^^mimwm'b\^<i-iyyitmwimT'Wi 
®L;t^^«i^cD. mm7tmhi^<\ty-jm7im^tz\t 

0. 0 5S»%tA± 5Sfi%U<.T-^Wr-&c:i:AWS L 

m^xfy-ymTcmismrnxuT. mzo. immxu 



(13) f^tWO 0 0 - 3 1 1 6 8 1 

24 

±3a»%jji,T^*-r^cii{>ws ti.^. ^Tz^ibiz, 

[0 12 1] mmmm<Dm^:^m<D-mtLxit, sua 

^[^xmmmmi^iiimx'mmt ^:^mtim\'-f ^n^, y 
ymm&\t, m^'^mu^izmmhtzm. -fyx^myt 

[0 12 2] ^-Am.m'} m2it, :^^BM<r>-'Amm 
10 (>j^0A-'Amm (Dmm^m^^izm-rmitmx'i, 
0, :$-^mo:>mmmmn^x&^^m2 o 2 tiEmz 0 3 

n^i^yf (ir-X) 2 0 7rtfciR#$n. ftffi 2 0 
2. iEM2 0 3«. ^-srftgi^^ 2 0 5, iEffiSffi^ 2 0 
6 (CjgiKLT^i^. 

[0 12 3] C»J;1«01 (a) %)L<« 

(b) fc^-r<J;5;^t«S«itft:^ftS2 0 2 (cfflv^^d 
ttCJioT. ^^2 0 2«smB#(rU9"'i'At-&4feft;L 

\Z, *4!f«SreiOjgUTfc. ttffiA'>v>y2 0 7rtT 

[0 12 4] (ft@2 0 2) «raibfc*56?^o'J^':7A 

-^*:«?&<^ft«i 2 0 2 <»: LTt±. MSB bfc*^^«mffi 
Sit«:i 0 2dt^fflT^5. 
30 [0 12 5] (iEffi2 0 3) Bftaibfc*^§«0«®iil3t 

ffi (cffl U 5^ 'i' A =:;*:tt?6©«ffi t :^ S iES 2 

0, 3«. '>fj:< i:t.U5^':7A'f :t>®*:X hWtfi^IE 
ffiS^Md^^fiKO, »$b<ttU^'j7A-1-:t>C9:i^X h 

^ bii, 

[0 12 6] 'J5"'i7A-;^:®fl&fC«t»5U5">:?A'f 3t-> 

m. m^^mm.\\Lm. w^^w^^mi. ^)^^h.-w^ 

!^S^:bT«. J:0$f*b<«'Jf''^A7C^*-^W-r-5 

i:bT«. pi)x.tf. dSfe^ti« f ®S:W-r?>#S7£^ 
TfeO. Sc. Y. ^V^y-fH, Ti'^^/f K, T 
50 i, Zr, Hf, V, Nb. Ta. Cr. Mo, W, M 
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n. Tc, Re, Fe, Ru, Os, Co, Rh, I 
r, Ni, Pb, Pt, Cu. Ag, Aufj^Mlzm^^ 

CO 1 2 7] ±miEmmmm (mm^n) %^>^-ti 

^^tS c h e r r e r o:>^f)^i^SY%^n^^&^^•^^ 

CO 1 2 8] ±.^iEmmmn(DmmmM'vdb^m'^\z 

mm(Dmm'&ti^i&^^m'^\z\t. m^mmm^^W(ommm 
m<DWfSLtwim\z. mmMmi^U'^'t^z.tLfim'K^s^- 
Wizu^o ±$^mmmmmzf\z^mmtLT\t. mm 
vrz:$^^mo:)mmmmi^ (102) \zm^^^n^i><D^^ 

^^im^i(^n^o mmi^(Dm^thx\tmmmmi^ (i 
0 2) \zm\^^^mmi^(Dj&^tJ^mu^(Dtmmx^ 

CO 1 2 9] i^:t>&mi^2 0 4) :^%m<DU^^l^ 

-:kmm(D'i:ty&mmz\t. mmm (^wmmw^m 
mzmm^itxmmLrc^nmmmmm) ^^i^^-^rz 

CO 1 3 0] ^mm(D=::^mm\zm^^^^ ^>&mi^<D 
mmm\t. 2 srtc^stt^fii^bT, »sb<«ixi 

0-3s/cmJiy.±. cfcOiff ^L<«5 X 1 O-^S/cm 

CO 1 3 1] ^^mmmtLx\t. m^n. H2SO4, 

HCl, HNO^^^m. U5^C7A-f:t> (L i +) t)V 
-(Xm<^> (BF-4, PF-6, AsF~6. C 1 0-4, 
CF3SO"3. BPh~4 (Ph : yx.:z}im) ) 

- A < :t > ^ o p < ^ > ; K X ^ ^ > ^ ^ j^cC ^ Jfi 

CO 1 3 2] ±IS5£l#®»H<^S«l<i:UT^i, m^^t. 



(14) ^WPO 0 0- 3 1 1 6 8 1 

26 

t:KD7^>. -hD^>-lr>, v^aDX^>. vx 
h4^5>X^>, 1, 2 -S^P^ h=*^S/X5'>. i7PD^> 

;1/p!-+vH. 3-;<5^;i'--2-:t + 1f7U 

>?y>, 2 Hp>^^>. 3-yalf;l/ 

10 [0 13 3] ±te^iSE«. m^it. M^47;^5:^. ^i/ 
[0 13 4] a)S}Kojia^£K±-rsfc4e)ic. 

KjK-T -5 J; o 3f^ U - , -> U y ;S <*; <D 

[0 13 5] WS2-fe/tl/-^ti, -•AmmP^T'M.mz 0 
2 tIES2 0 3 ©^M<£:BS<ffifi)75^*$>?>. ^/t. 

[0 13 6] -t/tU-^ t bT«, U^'^A-1'^>*^*^ 
'Z-WA^&^o Vtzf}^6X. •izAU—S' tLXit. mpL 

r^^mmitmy -OIL,. ^)gg!fkti<£«^<t;b 

J; 0 ^^tt ^ «?> C t T- ^ , 
[0 13 7] (mflfecDJ^^^ii^ji) *i!?^©-:;^:«?i&<D 
w.wmtm^iihx\t. fisjAtf. ]B¥}g, nts}^. 
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(15) 



0 0 0-311681 
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[0 13 8] t^TT'fS. 03, E4^#BHLT. mmo) 

^■^^Amti, S:$^mz\tm2 tmmfmis.x'. a®. 
E®. -f:t>e«^i^ • •t/tu-:^') . mm/\'0 lo 

[0139] 03, 04 JC*5liT, 3 0 1 i 4 0 3 «ft 

@. 303<h406 «IEa. 3 0 4 i: 4 0 8 ttftffisS^ 

. 3 0 5i:4 0 9«IEffi 
jS^' (iE@*&X«iE®+^ y) , 3 0 2 i 4 0 7 ti-r 
3 0 6 t4 1 0«:^fX^r.y h, 4 0 1 «ft 
4 0 4«iE@*«^. 4 1 1 \mMWi^ 4 1 
2«A@'J-K, 4 13«iEffi'J-H. 4 14«^^# 

[0 1 4 0] 03(35^-rM¥S (n-OS) co-^m 20 
T-«. iE@ttr4^S^tJiEffi3 0 3 tftS«r-fS*tiA 
fcAS3 0 17!>«'>7S< iit,^^??^?:^^^^:-^/^^-^ 
©<^>e«^*:3 0 2 ^^r^t-UT^BStlT^aO. C<D8I 
e^*:*<iE«iM^tUT©iEffi«&3 0 5 rtlCiEgfiW^^iR 
^^tX. ftHfiW^fti^iSl^tLTCOMIl^^-y/S 0 4 

h 3 o ediSSS^nTt^-s, 
[0 14 1] a4tc^-rx/t-f 7;i'*ni8i^o-;^mflfe 

T-«, iE<l^fi^4 0 4±tr?^fi£$tlfc:iE@ S 
4 0 S^WT'SiEffii:, ftffi*«^^4 0 l±C?gfS$n 50 
fcftS <MPd 14 0 2**Lfcftffi4 0 3*i, 
tfc«^?K^«»bfc-fe;iU—^'CD-f 5i->'e«^4 0 7 

i:bT©ft@4 0 6rtlCiR^^FnTt^-5. SMft 
@te4 0 6®MPgi5{BiJ(C«jESi^^^tL-TOiES^^-;/ 
y4 0 9/4^^tt^.nT*5 0, M<SlB-F*gWterogi5^^-ICfcO^ 
XiiT.'xvVA. 1 OA^SHfi^tlTli^o 
«roaB{l^«^iik«4 1 l*:ft>LTiES=<^i"y:^fiiJ<hSI 

Tenrvi-i). iES4 o etcot/^TttiESu — K4 i 3 40 

*:?MxTiES^^-V >y4 0 9(Cg^$tlTV^S„ XA® 
4 0 3lC-^ViT«*a'J-H4 1 2S:^MxTft@te4 0 

)E^iSf|-r-5>fc«)<73^i^^4 1 Aii^mi^nx^^^. 

[0 14 2] t«[aiLy5:J;^frAffi3 0 1 CDffii^M^. A 
ffi4 0 3<Dffi«iHJa4 0 2{C. 

[0 14 3] Je;tTT«, 0 3-^04 frS^ LfcmJ&COm* 

(1) ft® (3 0 1. 4 0 3) ifigJ^LfcjEg (3 0 SO 



3, 4 0 6) ©FbHc, •fe/'?U'-i5' (3 0 2, 4 0 7) 
»E^T^ lESft (3 0 5) S/tttftffift (4 0 8) Icffi 

(2) ««««:aALfc^. ftg+l-y:/ (3 0 4) * 
;t«iEli+^y7' (4 0 9) ii1i7.TvV (3 0 6, 4 

1 0) ^U.h-tLX^. 

(3) ±fB (2) Sr, A^L*5Cli{Cd;oT, «8ittt^ 
[0 144] iiSLfcU^^-i^Amffiro^i^i^S, 

[0 14 5] JijS©J;^;^c=:j^f«?t<&«|^-rsgK«»ro 

(^^/'?-V=^>^^) ■^■X'XvV (3 0 6, 4 1 0) 

it's, mmm, ^s. ¥ffl#tt/^c<i:©;&ffiA5ffli'^?>n 
^, m4<Dmmm(oi^mtLx\t, ^mmmmrn 

[0 14 6] (^1-ffi) affiW^ft-ffitL-T, «m<OiEffiffi 
Sfc«ft«ft (3 0 5, 4 0 8) . &0:ftffi=1rVyyS 

tzitiEm^^^y-f (3 0 4, 4 0 9) 

■5. 

[0147] la 3 -CttlEllffi (3 0 5) A^, 04 T'«ft 
®te (4 0 8) ■Amf^^'^i^yif (-Jr-X) <£r*^aTU 

.S^fe-y— XOtJHiLT^. X7^>UXX5^ 
-Jl'tiil-lcfe^, MI»?^c<t:(7)&Jil, Ji^U:/ntfU>^i:i: 

[0 14 8] (?c^#) U^-^A-i^m^atZtS, «?&co 
Tl^i-S, ^^^tbTtt, rfA, X:/'J>y, 

[0 14 9] 

[0 15 0] |ISS0iJl 

(fts«*4<k uTco^^fa*(DPii!) spj^ias i o 5 

D>OD^jgxX*»*, ¥i^«l[S3 5i^n>ron/'^;n-t& 
5S<&5T:^tl:2 0 : 8 0T?1^L-, 5^fbl«tt^^lt 
K : tgil) = ;PMo d e 1MB - l^gWi^oA® (8 5 
?SF e - 1 2S5C r -2. lSSC-0. 3%Si-0. 
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3%Un) m(D3>Jy h)V^^\zmn^ 1 0 0 g tits 

1 9mmOi7DASJ?^tH 2 k gXnx. ^isf^^T 

[0 15 1] n intern ?^(Di&^^m t:x^^-^ ^ ar 
:hu->x (XMA) . mmmy'yx-^^^t dcp) ^ 

tfT-Ciffl)tL;t. I C P^mX'\t. ^7tm=S: F e fT^ 

0. 4^^%*«w5F*e!^*ithi9i$nfc©*^T. #e)ti 

CO 1 5 2] '^^B^<Dm.m»mt. m^^^m 
mmi^mm ^^s^js^i&m^^m^mm (hor i ba 

LASER SCATTERING PARTICLE 
SIZE DISTRIBUTION ANALYZ 
ER LA- 9 2 0) X'Tiilzm'S&mmiZX^m-^it 

(0 15 3] f#e.nfc^^j»**, »^#ttU;y5'S : 

X-y r!7X^lH]^^gR I NT 2 0 0 0 (CT, ^TCt'Cu 

as^USaStcJioT, #tf*i;5^j£*«o;ttf-;^'A^*2 6 = 

2 5° - 5 0° lC^^LT^i-5C:i:7ai^i-*i-&. XI^IhISt 
^■V-h©±fcf-^ (20 = 30. 4° <i:43. 6° ) 

mMf)^^ Scherrer ©SC*^e.ff ffi^tlSi^ft^+l- 
-fXJi-en^ne 5 At 4 9AT&ofe. 

CO 1 5 4] (ft@(DftK:^S) ±mx'm^nrz^mm 

9im«%lC. »«ttl!)*^<i:LTllSi*»*4«S%, 

«SiJtbT2a«%<D*;i/jj?+>'p<g=-ji'-fe;i'a-x, 3 
izm^i^^mvfzmi. a-)i-yu:^mx'iam^mL. m- 
CO 1 5 5} (-^m®f^M) *0tjT'«. m'uzmv 

ytff®iltiic75AA1t'f X (1 3. 9mmTi' X 5 0mm) 
CO 15 6] (1) ft®4 0 3Wf^»^|ll 

mizmmv. ftS4 0 3*t#fc. 

CO 1 5 7] (2) iEffi4 0 ecof^Sl 




-311681 



JJ^*tC. 7-t^l/>:/^'y^?CD^^*»3w t (fig) % 
t#'j7-y{kb'-U5'>«»5w t %^S^Lfcm. N- 

CO 15 8] ±12 T#etlfc'<-Xh*, ff*2 0 5 

i7P>CDT;i'5zi':>Afi(D*m^^4 0 4lC^^^<tbfc 
D-jUT'^X^T'IESfgtlMl 4 0 5 (Om^^ 9 0 

mvx2Em4 0 e^f^siL-fc, 

/<? CO 15 9] (3) m»JK©f^^^«i 

+5i'{C*^i-i&K?*L/ix5^l/>;^3-7i"x^-h (EC) 
i:i?^g^;i/*-3}?^-h (DMC) t*. ^SS^Lfc 

(L i BF4) i£ IM (mo 1 / 1 ) ^)Stfcfc<D$:fi 
CO 1 6 0] (4) •tr/tl^-^' 

CO 1 6 1] (5) mmnm^iLx 

m%Tx±xn-ofto 

0 3 tiEm4 0 6<Dmiz±/^u-^^Wi?): -t 

(c;5:2)J;^fc-p-r##tRl'#t'iT, ^^>ify y FOX 
5^>U7.7.9'-;H*(Dfiffi|&4 0 8 tCjf ALfc, 
•A^^X, g®U-F4 1 2^ft@fi&4 0 8C0l£gB(CX 
50 5j^<y h^j^T-SEiggLfc. A@ffi©±gBlc;^>;/ + >^/^S 
T<t/fn<&Jgfi£L, #U:/Dt!U'>S<D:tfXir'y h4 1 
0#(DiES4^-fy7'4 0 9lCiEffiU-h'4 1 3 *X5p 

>y hmmmxmmvrz, 

^-a-, *^L©«8TiEffi^-\'2/:^4 0 9 tftffift4 0 8S: 
CO 1 6 2] m^cDliflgPFff 

CO 1 6 31 ^gfSaSItt, etTOi^JcLTfro^. * 
tzO. IC (^»/B#H©0. llgO^liit) ffl03£m?St 

izxm^mmmE.i)^4. 2vizmi'ftmAx4. 2v© 

±<Dm. 0. ic (^fi/B#PBi(7) 0. ifsonsit) m<o 
^nmx'mmmmf>^2. svizmmr^^x-mmi'^ 1 
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{17) 



[0 16 4] ^nm.iy-o>^J}mit. ;^©i;^(CLT* 

[0 16 5] Etc, -^^i/jm^its ±ie^«tti^T'» 
i^tift3i)-^i7)\^m<Di&mm%^m^&miii'T, 0. 
5c (^mymm<Do. smomm (o^wcmt, 10 

[0166] IISS^J 2 ~ 6 1 ~ 2 

#rofFflB*fTt?fc. 20 
[0 16 7] E 5tt*^a^(7?||Sgcaj3<^iitb5;U®Sf* 

[016 8] EI7(C«, |liS«aj4(CTPSSUfc*SHS 

n - c o ^^m^<nns.^^<7im^f^m^^i^rzt>cox' 
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[0 16 9] mmmi tmmzm^vrz^n'b(Dm^^ 

*i*T«i*5J:0^«2tc^-r, ;^c43, «l*3=fcC/«2 

[0 17 0] mm^zfmzit. mmmi*^<i^mm6 
htzmm^nmiz^j^'yA^m^^T^MLm^n-ox^^iii 

A (LiCo02) *^6f^»bfeiE®*^e.;'i^'J5''^A 

[0 17 1] Si<Oiem*^e,. *SSxX^^t»**ft 

SfiftiH (fts^;j*jf) \zm^^rz>}^^A--Am.mx'ii. 

[0 17 2] %WLm(D^-uy^mt.mim.^m'ELrj-% 

U< tt2 0ll^%~8 011^%. J:0$fSb<«30ll 
^%~7 Oll^%T$)-&Cl<i:*^t5*^S, T'jfc. 

^^hnm<r>m3ikx$>r>rz. 

[0 17 3] 
[IS1] 
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(18) 
a 1 
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Sru-COr 


1 


msm 1 


mm 2 


m&m 3 


X 


18 


20 


30 


42.8 












y 


82 


80 


70 


57.2 












smmm ao 


lOh 


lOh 


15h 


15h 


\:-^\(02 9 (deg.) 


30.4 


30.2 


30.1 


30.1 


tr-i?l^(B (deg.) 




1.3 


1.5 


1.8 




- 0 


65 


57 


47 


tf-^2<D2 ^ (deg.) 


43.6 


43.6 


43.6 


43.6 


\£'-^2^mm (deg.) 


1.8 


1.8 


2.0 


2.4 




49 


49 


45 


38 


?iSfic«E&^ lEB 


32 


53 


67 


67 


^msS}^ ami 


91 


93 


97 


97 


fflC««a (mAh/g) 


130 


190 


220 


240 




1.0 


2.5 


2.8 


2.9 



[0 17 4] 
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(19) 
S2 



0 0 0-3 1 16 8 1 
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4 


5 


mfifH 6 


##fW 2 


X 


61 


70 


80 


82 


7 


39 


30 


20 


18 












immfR (h) 


30h 


30h 


45h 


45h 


1(02 e (deg.) 


35.3 


35.3 


35,3 


30.4 


f-:^l*1tl8 (deg.) 


1.0 


0.9 


0.8 


0.6 


If-^ liBfi^i^^XA 


92 


97 


108 


143 


fcf-^2<o2 0 (deg.) 


44.8 


44.7 


43.6 


43.6 


\£-{;2^^W& (deg.) 


1.6 


1.3 


1.0 


0.7 




58 


69 


89 


128 


ims 


82 


82 


84 


85 


mmbm 3IIIB 


98 


98 


99 


98 


fflCSS^a (mAh/g) 


380 


400 


410 


410 




3.5 


3.0 


2.4 


1.6 



[0 17 5] (a) 

(1) lCY^^iSx(D^^^. li»j5;PT(DrgA^«ifi«il«F 

(2) ^-i )m^\t, 1 ©*#l5IScS: 1 . Ot 

(3) mmizmmvtcmms.mt^^itxm (m 

Model MB- 1 SfiefflUfe. 
[0 17 6] IIJEC»J7~8*5<tyJ##t?iJ3~4 

[0 1 7 7] «3. 4(r*-r«f', ^JSXX«»*, n;l 

[0 17 8] m8it^^m<Dmmm7<Dmmz)u^m^ 

*^-r0, 01 i«#3^fi9)4©lil!i = ji/Sas^©Xi»lHl 



[0 17 91 /j:*3, ##0iJ3-C«, ^)St»*©li^tC:</ 

*. SFl^)feS3 5 57P>©z]A;i/hJJJ*<&7t^Jt2 0 : 

JtOiSm 7 5 i7 D >T*r3 fc. 
40 [0 18 0] Sn-Co^^T«. Sn2C0 3< SnC 

sn2Co, f)i^m.fsiit-^mx&^z.t.ifi-^m\z 

[0 18 1] «3*3J:y;^4«. ±te^JBPp1{t:-&fi)i:l^ 
4. 5. 7^-Ct##0iJ3. 4TillSUfc#aflXX- 

50 g!U5^C7A (L iCo02) d»?,f^SU>cjES*^?.fj:«. 
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37 



(20) 



000-311681 



[0 18 2] ^3*3<i:n;^4*^^«. '^mmt'tf&icnm. 



38 



[0 18 3] 
[S3] 



Siu-Co, 


^fi?lJ 3 


7 


4 


X 


2 


67 


61 


y 


3 


33 


39 


fltH^H (h) 




30h 


30h 


\£-!^\(D2 9 (deg.) 


30.4 


35,3 


35.3 


t-"^'l^*B (deg.) 


0.3 


0.5 


1.0 




307 


166 


92 


fc?-^2CD2 0 (deg.) 


32.7 


43.6 


44.8 


e-i'2^ffi« (deg.) 


0.3 


0.6 


1.6 




346 


154 


58 




71 


80 


82 


3fi5&^* 311IB 


98 


97 


98 


JStBSfi (mAh/g) 


177 


390 


380 




1.0 


3.8 


4.6 



[0 18 4] 



[S4] 



34601772 ^\mm^'A^B^m <#M2000-311681 



39 



(21) 
S4 



^^^^^^ 



000-311681 



40 



Sfix-Co, 


m^m 8 


4 


mmm 3 


X 


57.1 


1 


42.8 










y 


42.9 


1 


57.2 












30h 


I5h 


15h 


1(D2 0 (deg.) 


28.4 


35.4 


30.1 


t?-:7 1#m«B (deg.) 


0.7 


0.5 


1.8 




130 


166 


47 


if—^ 2<D2e (deg.) 


44.7 


44.9 


43.6 


\£-^r2^mm (deg.) 


0.7 


0,7 


2.4 




136 


137 


38 




75 


70 


67 


3£ismsar* 3iaB 


97 


97 


97 


mm^& (mAh/'g) 


280 


240 


240 




4.6 


2.7 


3.7 



CO 1 8 5] (a) ^'ic)vm^\t. ##«sj3©*^@ 

[0186] glM0)J 9 

CO 1 8 7] n^\Z^tm\Z. ^JSXXa*. 

CO 18 8] ^-cDi^m^^Str. S(ia!©3lJ!iS0i)4 t^ttc 



• CO 1 8 9] ^5<^^m*^i=>. t5(S|Wl— COXX-&W«T- 

#i:lHlSf^l2 0 = 4 2° ~4 5° ^7 2 ©^JiffiilS*^ 

'H.fh^;^n.5igS^+h-f X'ro:;&Ai2 0 = 2 8° ~3 6° 

[0 19 0] tj.^. Z.CX'it^LX^^U^^-ti^, 

Co 1 9 1] 
C^5] 
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(22) 



2000-311681 



41 


£ 5 


AO 


SOx - Co, 








Sn :Co 


Sn : Co 




= 61 : 39 


= 61 : 39 




SrisiCOas 


SnaiCoB 










lOh 


30h 


1(02 0 (deg.) 


35.3 


35.3 


^-:^l¥fit«S (deg.) 


0.9 


1.0 




101 


92 


tf-i'EcOa^ (deg.) 


43.6 


44.8 


tf-^ 2^M$M (deg.) 


1.0 


1.6 




87 


58 




1.0 


1.7 



[0 19 2] (a) 

(1) I CP^)-«TO!g«, ^^fii^ttF e*«±TO. AM 

(2) ^-Ti; )i^m^\t, mmm9(Dm^m^^i. ot 
[0193] ^mm 10-11 

[0 19 4] ^6\Z^-rmz. W-miSL%l O 5i?n>0 

p-5 jfiSKsi^— ;i'5;i'^B«)X7^>U'X7.5^-;u 

'(8 5. 3 ?6F e - 1 8%C r - 9 %N i - 2 %Mn- 
l%Si-0. 15%S-0. 07%C)iSO45cc 
^SIC, 11*45 gtitgl 5mm©XT->UX«i4^— 

©^<&bT> iaJSSl 7GT4ffi!FPBl (USS^iJlO) 
r/1 OPtra (SISSfiBJl 1) j&S^iSbTSn-Co^^ 

[0 19 5] ^e-nfctft^wmfife^J^WSX^^-f i^oT 

:f>J->X (XMA) TS.tebAc. XM ACO^^-^^mA^'S 

[0 19 6] »enfc^Rt»**. i^7cfrCu®Kol^ 



mm(^mmm i o tmmm 1 1 (75^K«»*ox«iiei#f^ 

[0 19 7] 04 5, 4 6f::0 1 3 ©*JSfi»l 1 

0. 1 1 ©X^EIfif^-v- h«fi£:^ia*S^T. 
JO [0 19 8] Sfc, nibtlfcS n-Co-^^fUm^^ib. 

[0 19 9] -t(0i^m^«6tC^-r, ^6tt. USSCSJl 

0 t^sfi^ij 1 1 fc*5t,iT. &ap«*frTP»Lfc^^a 

[0 2 0 0] ^eO^mA^e. lilSlH— OXX-^WfiT 

^tmifrn2 0 = 42° -45° ©tT— 2 ®i|i<SBi|B*> 
^.ff»$n^ifea^-t}--1'XW:&75i2 0 = 2 8* -3 6' 

[0 2 0 1 ] cdtftt^L'Tt'^Jic^^A^. ny\*;uh 

[0 2 0 2] 
[«6] 



34601772 mmm-'A^m i|#Bi2000-311681 



(23) 



^^^^^^ ^ 



000-311681 



43 


a 6 


44 


Siu-Co, 




mm\ 11 




Sn : Co 
= 60 : 40 


Sn : Co 
= 60 : 40 


XMA1SM 


SnfiuCoaa.7FeajCr2j 


Sn4a»COai5Fei4flCria 


sm^m (h) 


17G 
4h 


17G 
lOh 


b'-^ l(D2e (deg.) 


35.5 


33.8 


\f-^ l^WS (deg.) 


0.8 


0.9 




110 


98 


^-^2(02 0 (deg.) 


44.7 


44.5 


2^M&M (deg.) 


0.9 


1.3 




104 


68 




1.0 


1.2 



[0 2 0 3] (a) 

(1) -^-(^jmmt. mmm 1 0 (om^^^^ 1 . o 

(2) mm\zmmLrcmm^--j]^^Mt\^-(yyvy^ 

[0 2 0 4] 12-15 
[0 2 0 5] 8l::^-r^tC, 

[0 2 0 6] #enfcS n-Co'&^*»*;6^b. *SS0*J 

[0 2 0 7] IS 1 4 ti*^0JO, ^JgfiHJ 1 2 OJSl:4'^- 

W9&m^<oxwimm'f-'^-h. mmm i 4<DiHite«»«P'«i 



[0 2 0 8] la 4 1 4 4 \zm 1 4 <D^mm i 2 

-1 5(Z)XgllHl»f^'\'-h<7)ffi;^0^^'ro 
[0 2 0 9] ^(Dm^^m7 :iDj^rfm:S\Z^'to ^7^ 
50 cfc^/^Sti. *ja0ij 1 2- 1 5tr43l^T, ^aiiSi^ff 

<?)^iss«^ji 2-1 5ou^':7A-;*^i[fl&o I c^iamif 

[0 2 10] mi :i5^Zf^S<DmMf)^^. mim-<D7. 

-^-i ^jm^tmmf^2 0 = 4 2'' -45° (7)tf-i72 
<D^mm^^BYW^n^m^'f'^^x<D:^f}^2 6 = 2 s 
40 ^ - 3 6° (D}£-^ i(D^n<kDmmf)^m^^ox$> 

[0 2 11] 
[*7] 



,34601772 • 



12000-311681 ^ 






to 


(24) 
S 7 


46 


Sn.-Co, 


12 


mmm 13 




Sn : Co ; C = 
40.5 : 53.9 ; 5.6 


Sn : Co : C = 
40,5 : 53.9 : 5.6 


m& 






iskw^m (h) 


17.5G X 2h 


ISOOrpm X Ih 


tr-:^' 1<D2 0 Cdeg.) 


30.4 


35.6 




0.8 


0.7 




111 


118 


\^-^2(D2 0 (deg.) 


43.3 


44.4 


if-^2iNSilB Cdeg.) 


1.7 


1.8 




54 


51 




1.0 


2.0 



000-311681 



[0 2 12] 
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(25) 



000-311681 



47 


S8 


48 


Sn,-Cp, 


14 


SUfi^J 15 




Sn : Co : C = 


Sn : Co : C = 




40.5 : 53.9 : 5.6 


40.5 : 53.9 : 5.6 








sm^m (h) 


ISOOrpra X Ih 


ISOOrpm X Ih 
17.5G X 2h 


hf— i!' 1<02G Cdeg.) 


30.6 




\f-^ Cdeg.) 


1.05 






82 


0 


hf-^' 2©2 5 (deg.) 


43.9 


» - ■* - Hill ' ■ P ' ft|i 


if—yZ^PWrn Cdeg J 


1.0 






46 


- 0 




2.7 


9.5 



[0 2 13] (S) 

(1) -t}--i'i7;i'*^«, %mmi2<Dm^m^^i. o 

(2) iSSJlXfiEfflLfei£M#-Jl'5>»l'Hh''f 30 

3.ti)iMS7H-;u5;pp- 7*fiEfflbfc. u>yt«i««: 

[0 2 14] ##«»J5 
!S«aiJtbT*JiSfi»ll 0©2aS%®*;i'5p=^->/^-'l' 
-t;UD-X (CMC) , 3m*%04?U 
)V (PVA) ^, 5a«%CDzi^U 7-y{bt'U-7^> (P 
VDF) tC#^T, ig«E«*tr»^T. N-^5=^;i'-2 

- tf u u H y^^m-t^&.9^\t^^m i o 

[0 2 15] ^cb\z^)j-oi^-:k%M^'^m:\^^ mxm 

1 0 t*C*T. 



[0 2 16] «9tt. sii£««ji o-vi^mvftmm<D7t<.m 

^lSi^^<r>m^m^-!f-*Jy-yit\i')~y'> (PVDF) 
[0 2 17] «9<Di^^*^ett. 

[0 2 18] 
[«9] 
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49 



(26) 
£9 



000-311681 



50 





msm 10 


5 




Sn : Co 


Sn : Co 




= 60 : 40 


= 60 : 40 




SnsL«Coj6.7FeMCr2j 


Sn5L&Co36.TFeMCr2j 




MSJ KtS. »4» /w fW 

17G X 4h 


17G X 4h 




CMC : 2wt% 
PVA : owt 96 


PVDF : 5wt96 




76 


15 




98 


23 




1.0 


0.05 



[0 2 19] (a) -»t-r ^ji^^^ti, *ssCTi oo^^ 

C 0 2 2 0 ] ^Mfi^J 1 6 

[0 2 2 1] ^fz. 1^ 1 6 -ia 3 6 \Z^Un<D^^^^n 

eoNo. icDi^n. mi 7\t^mmi ecDNo. 2(d 
itin. mi s\tmmmi 6<DNo. scd^^. mi9\t 
mmmi 6o:>No. 4<D^m. m2 ojitm^mi 6(dn 
o. 5<Dun<D&>^^^)mmmitmm^(DxmMm^ 

2 2 \'^mmm 1 6 CON o . 8 <D^m. m2 3 i 



6(DNo, 9 s m2 4\tm:Mmi e<DN 1 

[0 2 2 3] 025 \tmmm l 6<DNo, 16 (D^n. 
m2 6 ttUffi^J 1 6 (7)N o . 17 (D^m. 0 2 7 ItMM 

mi 6<DNo. 1 s(D*in<D^^^^)i'9!]tmmt^mm 

[0 2 2 4] m2S\tmMmi 6<DNo. 2 0 0^*3^, 

0 2 9 i e con o . 21 m^m. ms 0 ^i^jss 

30 MiecDNo. 2 2<D^m. . 03 It^HM^iJl 6(^N 

o. 2 4<Dttn. ms 2\'^mmmi 6<DNo, 2 sow 
m> ms 3\tmMmi 6(DNo. 2 6<7D*^5^. ms4\t 
^mmiecDNo, 2 7 . mss^t-^mmie 
(DNo. 2 scD^n. ms e^-^mmmi 6<DNo. 29 

[0 2 2 5] 
[^1 0] 
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51 



(27) 

m 10 



0 0 0-311681 



52 



No. 




2 <9 deg. 


deg. 


A 


% 




1 




30.3 


1.1 


125 


97 


5.2 


2 


SnssCuaB 


30.0 


0.5 


123 


95 


6.2 


3 


Sn4ajBBi]uCo40 


27.1 


0.2 


431 


84 


1.0 


4 


Sn4CQbLi3N 


35.0 


1.0 


92 


86 


5.0 


5 


SnaMCo^TuC^flMg izo 


43.3 


2.31 


50 


100 


26.2 


6 


SnsaTCogo^ Cios 


35.4 


0.7 


144 


98 


12,5 


7 


Sn«oCosiuNig^ 


43.3 


1.1 


68 


98 


13.2 


8 


Sneo4COsa4CUa2 


43.2 


1.4 


65 


98 


28.7 


9 


SnecLoC Ojia 1 1^ i 10 


43.4 


2.3 


40 


99 


15.5 


10 


Sna&iCOaijZr&e 


44,7 


1.1 


85 


98 


10.5 


11 


SUmCOteaNbtM! 


35.3 


0.5 


174 


98 


12.5 


12 


Sne<uCo3(uMoM 


35.32 


0.6 


177 


99 


8.5 


13 


SnfiuCoBosAgu 


35.3 


0.59 


173 


99 


15.0 


14 


Snfi2£C02B.6MSaatS 


35.4 


0.6 


169 


100 


20.0 



[0 2 2 6] 



30 [^11] 
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53 



(28) 
m. 11 



2000-311681 



54 



No. 


/IPC ~^ u -TijN 


t*-i7 
2 ^ deg. 


aeg. 


A 


% 




15 


Sn^fiLBCOz&aSijgLT 


35,3 


0.4 


248 


99 


7.5 


16 


Sn5uC02ajNil2joP40 


35.3 


0.7 


144 


98 


15.0 


17 


SllAsCOa?^ eiLTPsA 


35.7 


0.7 


140 


98 


13.5 


18 


Slli.iF*6auoCLo 


44.8 


1.3 


89 


100 


7.8 


19 


Sn3a60Q44jeC4.7L«iieLAAliu 


43.7 


1.8 


64 


99 


1L5 


20 


Sn43Co42La.i5Cs 


44.0 


2.5 


36 


100 


27,5 


21 


SriCTj CosajZruB 


44.9 


1.1 


106 


98 


15.0 


22 


SnaoFeaoCOuo 


44.5 


1.1 


61 


98 


11.0 


23 


SrisoO Usi] Zfzjd 


37.6 


10 


9 


98 


10.0 


24 


SnfloCutiZraAU 


38.9 


8.0 


11 


99 


18.7 


25 


SnBT.4CUiasZrra4.BAlasC4.4 


42.5 


3.4 


26 


99 


20.0 


26 


Sn«)Cu24Nbie 


42.2 


1.5 


61 


98 


15.7 


27 




43.7 


1.1 


81 


98 


15.0 


28 


SrUoNlaNbrn 


43.6 


1.7 


52 


98 


14.1 


29 


SiuCosCtiAU 


43.5 


1.6 


56 


99 


27.3 



[0 2 2 7] mi O^^Xf^l 1«. mif)^^m9^x- 
[0 2 2 8] ^^isia<^sei:LTti, ^\zmm,^--)v 

^)V^m^^tzo WMt.L'X\t. No. 3t::Sn73Bi27 
-^^^^ No. 4tCLi3N^^^. No. 1 9 t:: L i 
5oA 1 50a^*ffl^^^^^^^^^ S6^Kt»7S^l^*4<hL 

)Vo:>^^t.^^-)V\z7.'ry\^:^m^^^mLtitz^\z. ^ 
\ZFe. Oi/iTN i , C r ^^^^tft^tC^gAUTt^^-Sp 

l.^'So No. 2 40^^, XMA^J^W^^35^^J^, 1i*> 



>i?'limtCfc<i:^75i^ ffl^tl, Sn36.0Cu7.1Z 
r 18. oA 1 9.8F e 19. gC r 5.9N i 2. 9M n 0, s"^*"^ 

[0 2 3 0] ^10 43cfctx« 1 1 (Dmmf)^ e xxiu 

jm^^W^i-t :z^f)^x^ tf)^ibf}^^o 

[0 2 3 1] mmm 1 7 

40 ^mmm\t. mmmi em(D^^m\z^DmmLrzim 
m7.x^^iiii^f)^i^i^mvtzmmtMm^z^m')^0A 
mmmL. mmm\zmtmmmi\zmmLrzmmmiu 

<OL i B F4/EC-DMC^fl6fflb. ir/tU-i^tC^i 

P^2 5 ^^□>CDaii7Ltt7pU7'ntf U>7^;i'i.<hil 

.^7 0 ^i:7D>(D7}^u 7'otru>^iKfli^ffli^^. 

[0 2 3 2] ^cD^m^TiecD^ 1 2 tC^-To 
[0 2 3 3] 
[^ 1 2 ] 



^34601772 ^mm-'j^iam 4*112000-311681 



(29) 
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DO 


£ 12 


56 






raAh/g 


SIO N0.6 

(Msim 15) 


S nse.7 C Ogo F Cioa 


490 




0 ns»^04D 




^10 N0.7 


SneoCc^^N lu 


£o\j 


£10 N0.8 


S n^u C 0304 C Mas 


4ZU 


£10 N0.9 


S nosuB C G^ai 1* iio 


JIT A 

470 


SIO N0.IO 


S T1b?1 C 0!3L3 Z Tb£ 


ii 1 n 
41U 


£10 N0.II 


S iifizi C 0^ N bsA 


470 


£10 N0.12 


S C Q30.4 M Osi 


4c0 


mW No.13 


S rifias C Qaoj A gag 


440 




S neao C Oao2 Cos 


550 


^11 No.15 


S TUb3 C OasB S iaai? 


700 



[0 2 3 4] ^^^ETtilS^nTt.^^U^'i'A'f :t>mft&C) 

M.mm^x-m^(Dmm^m^^3 i 2mAh/ggSTS 

OIISi75^e.^^mffi«5|Sfgcr)fiS^OO^fit^3 0 0m 
Ah/ggST^^OT. 2^%B^o±fB£l OONo. 

So 

[0 2 3 5] ##i:bT, 037. 038, ^39 tC, 
£lO<DNo. l.^lOONo. 2, *iS«?»J20m?fi 

[0 2 3 6] S;^, 04OIC. #%«?iJ6^:bT^?6±tC 
«^ ^ ^ ct 0 b X Xffiffi ^ AS t:: >^ ^ 

[0 2 3 7] l.^-rnt>^*:/=^^XX« 
^ CD «?t& tfc gc b T X A - X ^iam :^ - ^ ^ t" e: ^ 

[0 2 3 8] (m^P^^y^^KXXmiS : 04 0 com 
y-Kchb, :^y- Hchyy- HTbI^ 6 cm<i:L, TIE 

2 0 C/cm^jSmL-T, ^SXX;&^^«fi£^ns 
Bl 0 2$rJ^fiS;Lfc. ;^i:43, CCOl^CD* y- K «hTy " 



[0 2 3 9] (m^TKm^K) 
a^Bi7.x 4 0g/i 

6 0 g / 1 

5(? t:^^> 2g/l 

[0 2 4 0] *«cL;t^tC, 6 0 g/ K N a3P04 • 
1 2H20^j§»U/!:7K/§?K4'T> 6 0t:cO?iSfiT, 6 

o^FbI, «&au;^cttt-> TKgtu. 1 5 ox:TMm^iSb 
[0 2 4 1] %^nfz^m7^xt^^miSL^ri^%MMV^ 

40 [0 2 4 2] (U^'^A^iOma.fb^WT^iiJf AIK^tCJ: 

siig?isffi) ^§bn/l±^sm®«ji^*:^;^y-FchL 

}\,/\}yV}V) cc)izg:7-/<t*'>i^U^':>AL i BF4<^ 
x^l/>:/7-5j^:^-hi:v^^;i^:^-5j^^-hc?)l : 1 
g^jg^^ffll^^T, :^y- KmS?ESS*2mA/cm2T 
1. 5^H®«bT. *y-H'^U^':7i,^JSWffi (» 
AJKltO fCckS^^ib^fTVV ImA/cm^Tl. 2 
V (v. s. L i/L i+) ST^ffi (MiiSJSit:^) ^fT 

50 ACOjf AlKS«Ol|g56<7)ffl^SI¥ffiUfco 



34601772 3\mm • iiai0iJ 4#BB2000-31168 



(30) 




57 

[0 2 4 3] « 1 3«, ^^m<r>mmmx-if&Lrzmm 
mmi^Tzmmmi M(DL i BPiXEc-Duc^mm 

M^^m<^^. -feju^jgpgu. ^mm.=^n^^. mmom^ 



000-311681 
58 

[0 2 4 5] 
[«1 3] 



X 13 









0.30 


2 / 6 


0,41 


«10 No.2 6 


0.64 


«10 No.4 /l^m 6 


0.32 


£11 Nojg (g3fi09l6) 

/^01J 6 


0.23 


£10 No.5 6 


0.25 


3 / 6 


0.68 


^« 15 / 6 


0.35 



[0 2 4 6] 

U ^ -^7 t U 5^ ■i' A < :t XDSTcSJts f iJffl 

mi] *f^m<Dmmmmi¥(Dmm<o-m^m^mz^ 
[0 2] *^m(r>-'Ammm0S(.<D-mt:^rmv&wimm 

[0 3] m^^(i¥^«fl&W«iS$r*-rWS0T-*i). 

[0 4] ;^/i-f ^ji/^ns^m^aroaitSr^-rfKffiST 

[0 5} *^Bj(7)^M0^J3<^)liW)^;i/J!l31»<DX^lHl5f 
[07] *^0Jc?)^i£C?»j4llTPiSbfc|^SRSn-C 



30 



40 



[0 8] *5g?q(7)iiss0ij7oMift^;u^ais^<oxsiHifiT so 



[010] w^%ms(D:^7.7h'^^xmmm<oxm^tfr 
[0 11] ##«»j4(7)ffii!i^;i/ft!iaa<^x«iiHifif^^- 
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